t 



Atty. Dkt. No. 017499-0171 



Applicant: 
Title: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Tokihiro UMEMURA et al. 



o 



of 



O""- . 

□ O 



POWER CONTROL DEVICE WITH ELECTRIC DOUBLE LAYER CAPACITOR ^ 
UNIT CELLS 



Appl. No.: Unassigned - - 

Filing Date: July 13,2001 ;. f- — 

Examiner: Unassigned 
Art Unit: Unassigned 

CLAIM FOR CONVENTION PRIORITY 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 
35 U.S.C. § 1 19 is hereby claimed. 

in support of this claim, filed herewith is a certified copy of said original foreign 
application: 

• JAPANESE Patent Application No. 2000-214823 filed July 14, 
2000. 

Respectfully submitted, 



Date: July 13, 2001 

FOLEY & LARDNER 
Washington Harbour 
3000 K Street, N.W., Suite 500 
Washington, D.C. 20007-5109 
Telephone: (202) 672-5414 
Facsimile: (202) 672-5399 



By 



Richard L. Schwaab 
Attorney for Applicant 
Registration No. 25,479 



002.609197.1 



EJ * S ^ ? /f 



o 



JAPAN PATENT OFFICE ^2 

□ c 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

m m *t r 0 

Date of Application: 2 0 0 0^ 7^140 

tts HI # ^ 

Application Number. 2000-214823 



m m a 

Applicant(s): 



200 l¥ 4^200 



# fF fr S t 

Commissioner, 
Japan Patent Office 



A nl # St. 



mi£§^ miiE^F 2 001-303193 



#2000—214823 

[ISt^] N000474 

[IttfiHJ *f&W 7H14H 

[fflfigmfF^Sn H02J 4/00 

[|»»U«^3 000003078 

[MA] 

[I«#^3 100071135 



1 



mi£#2 001-3031932 



#2000-2 14 823 



052-251-2707 

008925 

21.000R 

mmm i 
i 

i i 



2 



mM2 001-3031932 





#2000-214823 



ftttmz i 5 mts ^ mm l x mm -r & <t e> l tz. mtsmmmm. \z & \ ^ x , 

ituHE^mi£Ste> IMfflEDLC (Electric Double Layer Capacitor ; 



\,xm^tix\^z.t.^m^h-t^ntsmmmm. a 

iff l IH*^«*fJ^iiS«c 

[If ^5] frjfH E D LCA^^tt, |rffaEDLC#-fe;i/fefe'J®(^g|5® 
jfiffi#2 [mQ] J^TCD^^T, loiiBE D L C#^;i/CD#m^*ffli: ffl® 
#vfBi:0>iK<z>ffi#4 [fiF] UlTffltiCtSS z. h ZftWm-t £fff#^ l £^ u 

, Iff I2E D LCftMife 'J COrtSB IfSi^ 1 0 [mQ] J£*T0> fiofrj 

SHE d LC#t;b©ii§iii:fi«itfflM^ i o o [qf] wt© 

^(DX&Z>Z.£ZWffit-tZ>m^m 1 fc^L4|B*<Z>«;friBffl?giB. 

^r-^Jg^iiY [Wh/Kg] miJ^S^ffiX [W/Kg] 
Y> 1 0 0 X X -0 - 8 



l 



2001- 3 031932 



#2000-214823 



10 [Wh/Kg] U±(D*j(D%:'Pft< t& 1 o A, £ t> <Z) LTflifi5c£ tiT V^ 

ajjgjbt 1 0 0 0 0 [W/Kg] &_h0) i: 1 o-£A,£=fc<Z>i: ITi 

[#g0£ODl¥*H&§^] 
[0 0 0 1 ] 

[0 0 0 2] 

^g^rfit/lfefit^ LT*&Sfflfl?£t?e> J:3lc«^£*iTv^,, 
[0 0 0 3] 

[0 0 0 4] 

T ^^{ C «^t-^^it(c, sm^gtc^e^m^^-s^^s^^T-cm^&s 

[0 0 0 5 ] 



2 



ffi!E*# 2001-3031932 



#2000-214823 

ft? n > f-* > -9" £ %WL&Wi L X & & 3 ^ v ^ - 

[0 0 0 6] 

SfcasyssLftv^tt^tisi:, 200-100 otasm^asEHR-esffi© 

[0 0 0 7] 

tt=.m2iz, mnmmt ltm^s m, m, mm, vrv&ft 
E(Dnmzmm^'K^/vx\^f=.^. mm^^m^xM^m^^mxmm 

[0 0 0 8] 

)im&zm< Lximmnfotzmz t t^i^ mm^zL^mmzm^xm 
mftw<D^* \.i&ffi&m&^£tfx£&m±ifflfflmmz^^&^£-^&z>° 

[0 0 0 9] 

[ mm z mm -$ t- & <d ] 
^^mi^ti^^ontii^^WMmm^mmz^^mti^mmbxmm-r 



3 



miiE#2 001-3031932 



#2000-214823 

£ i^icb b, 

ftflH^ , e^B^> Mi©EDLC (Electric Double Layer Capacitor ; 

m^fi®**^*) m^^^mmn^mmmmmLx^^ EDLc^>n 

[0 0 10] 

z.<d&? &mmz£M. e d l cm^j\szw.mittzmmmmm-tz> ztx, 
mtimmzm b femj±&tm*£#s - £ m^ac^^^fe z^nx « e 

ii^icii, EDLCA>^«fati)3i:(;j;'J> £ffiic*f bT£j£bfcS;fr#; 

[0011] 
[0 0 12] 

fit, m*mimm<nmmz&^x. wnmmz, ^<^io®edl 

[0013] 



4 



ffi!£f$ 2001-3031932 



#2000-2 14 823 

l t fls^-e maR0J«¥ £ ^ e> ^ ^ # £ & ° 

[0 0 14] 

leaner, r^mflen^^t^&^fcfcffi*^* 3 ** <j:-mc«j* 

[0 0 15] 

*fc»J<Z)rtaJ«fii«« t 2 [mQ] fiTF©*©"^ IoEDLC#tMiM 

ffi^gpMM£<3*^«4 [qf] Ktfo%ffli:tsri:^b^ («* 

[0 0 1 6] 



miiE#2 0 0 1 - 3 0 3 1 9 3 2 



#2000-2 14823 
[0017] 

-5 J: -5 IC 7& & „ 

[0 0 18] 

*§^&C, EDLC;t>^0EDLCft;i/&, WSP^mffl^lO [mQ] UT<D 
%<DH. Io E D L ^©i^II^ Wffl^*®^ 1 0 0 CQ 

[0 0 19] 
[0 0 2 0] 
[0 0 2 1 ] 

fbt, H#«l&VM,4|a«(7)ieWlCfe^T, EDLC/O^, EDLC 



2001-3031932 




#2000-2 14 823 



^ir;K7)x^;i/^-mM^fflY [Wh/Kg] mammon* [w/Kg] 

Y> 1 0 0 X X -0 - 8 

±fEllfi!KCJ:*ltf, ±3B&fr&»fc*EDLCJ|Hz;i/fcM^*ii:"e* 

D LC-P-'feJl'^r^JV^fcE D L C > # fC <fc §11;£fM$?^£if^^'ffis^ ^S^-^ 1 '^ 

[0 0 2 2] 

&tJ®m [W/Kg] i:C0K^§:*f^^D y h^£V^v££R agone^Dy 
[0 0 2 3] 

bT, fWx^jl^-WlO [Wh/K g] J£A±tf> ilfe 1 ^ 

[0 0 2 4] 

[0 0 2 5] 

ziy^y-v-tLX, -eoDWS^ioooo [w/Kg] Wt)<o?:^< 

[0 0 2 6] 

7 ffifl#2 001-30319 3 2 




#2000-214823 



[0 0 2 7] 

en i (Dmmcomm) 

K&±)tZ>£olzMfc2tiX^Z> a nyA-* 3 ©tttffiffisfrSWi, EDLCA 
4 a (@2$I) &£>M 5 (7) MA^^C^f! £ 

*lT^6„ >f>^-*5li, IGBT (Insulated Gate Bipolar Transistor) 

A^A^stisi:, is^snfcmMa)«ffi, mm, mm, ftffl, &t>'«M^* 
asm*, m^sdtwiss 1 1 b s:^itM6 izmmtztiT^Za 

[0 0 2 8] 

3 &S8#fWtW >f >A-^0J^S9 l±>f 5 ^lii^L, E 

D LCJiy Zfflfflmm lOliED LCA>^4 6D?g$niH^ £ i^t S . MIW^ 
fi7l±, ^fWIWiSS 8 ~ 1 0 60*JWt&^5:^WicMmLTm^fr#«J^5:^^ 

[0 0 2 9] 
[0 0 3 0] 



8 



2001-3031932 



!$2 000-214823 



0 3li, IfiEDLCl-^l l©ta»ilS&^^^6. TOEDLC 
^>y Mitt, ED LCWil 1 2 t«ff^5^SSt 1 3 fc#afc*JlC«BS 
ftf-i^ftS. »7>^Sl3tt. ^t-^*-^ *M*-K. 

;H2»^W^^i» «A.tf2. 0 [V] ~3. 0 [V] <D®L 
H tKe^&iE ( S ^EDLC*^12^ttWtf2. 7V > * 

fcSft-C^*. S&IC, »WEDLCWM2«^ **** 

^g gl3 [i ED Lciwi2«ta^:«^t^. ^ne» 

[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 



3£ 



9 



ffiM 2 0 0 1-3031932 



9f2OO0-2L4823 



5, ffl*iS* 1 b S^UT««61C«*S+S. 

*«Sg(f)«IB S: tt« T 5% L fc t) <t> "C- * * . 

E d L c A 1 1 4 t ffi« 1 £ tt. «»«« & «H tfeitSfi * 



1 0 



2 0 0 1 - 3 0 3 1 9 3 




#2000-214823 



R [Q] £2 [mSl] #T£U I^EDLCflziH 2©^«^SffiC [F] 
^MfivfiR [Q] h<D&<?>®.*± [QF] fitTtfe6^#?:afctfe«5:E 

SffiC [F] £ll*li«mffiR [Q] htf)«<Z>«®^£ <-tZ>Z.£i*ft*- 

[0 0 3 8] 

EDLC|t;H2©^2. 5V— 3 OA- 2 0 0 0 FtL, ft 
gPS^ffiR^l. 5 [mfi] iitsi:, Iii*;^-1E [Wh] l±, 
E = CV 2 /2 = 2 000X(2. 5) V (2X3600) 
= *& 1 . 7 4 [Wh] 

[0 0 3 9] 

i-fcfct>, EDLCftM2lt jftl. 74 [Wh] 

EDLCW12ffl|iSAP [W] tt, 
p = VI = 2. 5X30 = 75 [W] 
ilJ&y, ffiDfcgCDEDLCftM 2*fe'J©SM*Pr [W] li, 
P r = I 2 R= 3 0 2 X 0. 0 0 1 5 = 1. 3 5 [W] 

[0 0 4 0] 
L = 1 . 35/75=1. 8 [%] 

±ii(D^gpemffiR [fi] EDLC#-fe;H2ffli«i:tM 
LT^5<Z>T*, *aHfi£4 [QF] t. 



m!I#2 001-3031932 



#2000-214823 



2<bmsmc m #*s<**^ ^«^*£<&^ EDLC 

v edlc/OH <^tf>«?M* &j»^<TJfSii: Mid & 6 » 

Z.<DtZX* EDLC*tM2(5»t*MC [F] hM«i>R 
[0 0 4 1 ] 

[0 0 4 2] 

[Q] tfUO CmQ] «TTf, fio*<D»«#*«C [F] ^P««R CF 
] 0 0 [QF]aTt^ff»t^^DLC;t>94 

[0 0 4 3] 

[0 0 4 4] 

EDLCf^V«^. 5V -lOA- 2 0 0 0 0 Fi:t^, 

iix^i^-lE [w] li, 

E = CV 2 /2 = 2 0 0 0 0 X (2. 5) V ( 2 X 3 6 0 0) 
= »17. 4 [Wh] 
i:**, *fc*>^ EDLCltMZB, «1 4 [Wh] <D«***** 



1 2 



W2 0 0 1 - 3 0 3 1 9 3 



#2000-2 14823 
[0 0 4 5] 

^^■c, ffi Wibi:git^^6©«M^ assail 
* o T £ < i i: k: J: »J , *»* * ® tJ * * 6 6 * m 

[0 0 4 6] 

& [W/Kg] fcx***-** [Wh/Kg] 

*3>f=>*©4$tt©-«fe^i- ^©«©e*^ era**:- a** 

[0 0 4 7] 

g 5 ^i:^«lft x^^*K©*Yfc, ffi***(D«Xi:©RI* 
Y = 1 0 0 X X" 0 - 8 

LC^MZfl)X^^*«®iY [Wh/Kg] fc, ffi**«0>*X CW 

Y>1 0 0XX"° • ' • (1) 

(D $k # & P ^ ^ 00 * 58 ^ l * * V ' ° 
[0 0 4 8] 

[0 0 4 9] 

1 3 OiEff 2 0 0 1 - 3 0 3 1 9 3 



#2000-2 14823 

t, edlcwi 2<Dmm&ftz&&Mm^A&nfrizfouxmqjic.mx- 

[0 0 5 0] 
(H2©WI) 

[0 0 5 1 ] 

*fifc2ft"0**. JSJLt©*^ 1 8l±*J»S*U AA^lSa 

[0 0 5 2] 

us i <?m»fi£ mm^mmmm ha)edlc^>h ^maa 1 5 & 



ffifEff 2 001-3031932 



#2000-214823 



)l *f- Stfiffi** t & -5 «fc 3 l-fffltfl £ *t * - 
[0 0 5 3] 

is (o. i~i oo^isi) , ^«5o^n»ir B iit wissi 6i±, e 

[0 0 5 4] 

^ili 5ii, x^ii/^-Wi o [wh/Kg] ^_t-eao 

(1) <Z)*#«:»fcf ^©SrttMtS-^^S^Lv^ dftlCfcy, E 
[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

1 5 ftfi?#2 001-3031932 



^2000-2 14 823 



[0 0 5 8] 
[0 0 5 9] 

r]^t»3>f>t2 0ffl»i^ici«^ *<z>«ttsia»««2 uc 

[0 0 6 0] 
[0 0 6 1 ] 

iH^U#cD^ IMSfi2 1(i, 7;^»>r>t«S2 2^b 
ty;^ii^r>f2 0^^#6Aii]Mt^ EDLCA 



1 6 



mt£f#2 001-303193 



#2000-214823 



[0 0 6 2] 

z<d&&. r;i/^m«=r>7-'>-9-2 oii, ffiijWi oooo [w/Kg] 

[0 0 6 3] 

•C'^Mi-S- tic J: *J> ;ft#6 tf)¥3Mt:MfV^ fc'J^ < 

[0 0 6 4] 

[0 0 6 5] 

-&m-#U 5t7;^ti3>f>*2 0h£, # lC E D L C ;i > # 4 IC^ffi 
[0 0 6 6] 



mtiE#2 001-3031932 



#2000-214823 



[0 0 6 7] 

-n^c^u^it^MJ^g^ * . ups, y*^3.x-* 

[0 0 6 8] 
[0 0 6 9] 

o fc^©*JJia<Oit«iWm^f§Iffi«et?tt> E D L C Ay >7 izW*. b tlfcS* 
[0 0 7 0] 

gR3U MCMI^^^tl> s fHaf»i«tliEDLC 



mai# 2001 



- 3 0 3 1 9 3 2 



($2000-214823 



[0 0 7 1 ] 

|H*(0|6WtC «fc4xli, ±MB U felt** 2 3 ©^#<Z) flSfi&A f£J8 
[0 0 7 2] 

[0 0 7 3] 

(Dhtzz* jt^aw*, mm t>mnar vmm'e'mtiMfflzft o 

[0 0 7 4 ] 

«*7fH«(AMtCJ;*U*, EDLCA>^Lt. EDLClt^i* 
;i/¥-S?Jg<2>fBY [Wh/Kg] ffi;*J®£0)teX [W/Kg] ££>\ 
Y> 1 0 0 X X" 0,8 



mii^ 2001-3031932 



#2000-214823 

$JcZ)'« i: 'ft IB & ft *J & ^ s - ^ ^ 5 ° 

[0 0 7 5] 

i o [wh/Kg] «±<z)t,<z)S^<fc<i: : bio^«>r««uri3 

[0 0 7 6] 

T, f©SMS^i oooo [W/Kg] #±©fc©&'J>fc<i:fcio*«>"C 
[0®tf)ffi«OT] 

[01] 

[02] 
[03] 

D L C 3. - 7 hCDm^W^ 
[04] 

[05] 

E D L C#-iz;i/£> Ragone^Dyh0 
[06] 

[0 7] 

#^(75lg3 1 ffi^0 

2li*». 4liEDLCA>* 6&i!^ 7, 16, 2 1 liffl 

2 0 2001-3031932 



#2000-214823 
fffgS. UliWDLCa-yk 12ttEDLCW, 1 3 lifcffi^ 

>*8S, 14, i 9 iistii, lsitam 2 o(ir;u^mft?n>7-*> 



2001- 3 0319 3 2 



^2000-214823 



[in 



n m 



la 



* 




* 



,10 



1 



^11^ 2 001-30 3 193 



#2000-2 14823 



[El 2] 




4a 



11 





11 



11 ~\J I — L 

T T T T T 



11 



[03] 




2 



miE#2 001- 3 031932 



#2000-214823 



[04] 



4> 
A 

tK 

A 

n 
W 

ttf 



£ 

\ 

si 



if 

\ 

B 



£ 
\ 
B 



v 



£ 

\ 

XI 

CD 



£ 

CD 
CO 
t-H 

CD 



ft 

CO 

CO 



to 

CO 

A 



oo 

I 

3? 



OS 



CD 
CD 

CD 
CM 



O 
Q 



5 

\ 

CD 



bo 

J* 

\ 



CD 
CD 



CD 
CD 



3? 

A 



I 

Mr 



■R 



i 



s 



* 

















V 

4* 



3 



ffil£f# 2001-30 3 193 




4 



2001-30 3 1932 



#2000-214823 



[06] 



18 
I 



2 


i 


3 


1 















Ti 



r 14 



15 



1 



16 



ftfflSB 



MUSS 



10 



EDLC/W 



I/" 



17 



18b 









ft « 




• 



mM2 0 0 1 - 3 0 3 1 9 3 



7] 



^2000-214823 



« ft 




ft it 



19: TOM 



6 



mtiE^ 2 0 0 1 - 3 0 3 1 9 3 



{$2000-214823 



[*fc#Sl *» 2 * * #*& S * * A* & 3 > /< - * 3 IC J: U M 

[S#U2] EI l 



l 



ffil£#2 0 0 1 - 3 0 3 1 9 3 2 



#2000-214823 



ffi m A ML M 'ft 



[000003078] 



1. WHB 

ft iff 
ft * 



199 0¥ 8H22H 



1 



mi£#2 001-303193 



